Aim-To set up a programme of internal laboratory audit in a medical microbiology laboratory. Methods-A model of laboratory based process audit is described. Laboratory activities were examined in turn by specimen type. Standards were set using laboratory standard operating procedures; practice was observed using a purpose designed questionnaire and the data were analysed by computer; performance was assessed at laboratory audit meetings; and the audit circle was closed by re-auditing topics after an interval. Results-Improvements in performance scores (objective measures) and in staff morale (subjective impression) were observed. Conclusions-This model of process audit could be applied, with amendments to take local practice into account, in any microbiology laboratory.
The fundamental role of a hospital's microbiology department is to support and assist clinicians in the management of patients suspected of suffering from infection.
Clinicians rightly expect a high quality of service from the laboratories. It is the responsibility of the head of each department to ensure that mechanisms are in place that will lead to the delivery of such a quality service.
While microbiologists, in common with all other doctors, consider high quality to be an integral part of their work, the government and consumers expect this to be quantified.'
The presence of a laboratory quality assurance programme is part of the means by which these groups can be satisfied. "Quality assurance" must not be confused with "quality control". While the latter includes measures designed to ensure the reliability of laboratory data, such records and controls do not necessarily assure quality as they do not normally cover many factors critical to the delivery of a quality service (for example, specimen mislabelling, transportation delays, appropriate choice of tests). Quality assurance has been defined as a set of investigations which inspires confidence in the final results.2 The implementation of quality assurance programme depends on an ongoing appraisal of the contribution of laboratory results to high quality patient care.'
It is generally accepted that audit is a necessary prerequisite to a successful quality assurance programme. Indeed the United Kingdom government has explicitly stated that all hospital doctors are expected to participate in audit4 and their initiative has been widely welcomed within the medical profession, including the Royal College of Pathologists,5 and by the Institute of Biomedical Science. Furthermore, the medical royal colleges and faculties increasingly require evidence of audit before accrediting posts for specialist training. 6 Audit, in the clinical context, has been defined as "the systematic, critical analysis of the quality of medical care including the procedures used for diagnosis and treatment, the use of resources and the resulting outcome and quality of life for the patient".' Audit of the laboratory aspects of microbiology comes under the ambit of clinical audit, as the activities involved are carried out by medical and other hospital staff, as opposed to medical audit, which is concerned with activities initiated by medical staff alone.6 While in its earlier directives, the Department of Health's main thrust was to introduce medically led audit into health care, more recently the importance and benefits of a multiprofessional approach to audit have been emphasised.7
It is possible to audit virtually any activity. Some examples are given in the Local experience of audit Audit activities at Central Middlesex Public Health Laboratory are undertaken at two separate fora: the examination of "core" standard operating procedures at a regional level by peer consensus review; and the evaluation ofinternal laboratory performance using (among other standards) the aforementioned standard operating procedures locally. The standard operating procedures consist of a collection of documents which describe in detail all aspects of the handling and processing of specimens, from sample collection to result reporting. There is a regular local review of these procedures to take into account service improvements, advances in the practice of clinical pathology, and the consensus view of microbiologists in the Regional Microbiology Association Audit Group. In this paper the activities undertaken at regional level will not be discussed further.
At laboratory level, audit activities are organised by the audit steering group, an informal grouping ofmedical and MLSO staffappointed by the laboratory director. It was felt that audit of process was the most practical, as many aspects of both structure and outcome would be best tackled in either peer review or in cooperation with other clinical specialists. It was therefore decided to undertake an in-depth retrospective examination ofthe whole ofspecimen processing, starting from specimen collection and ending with result reporting.
SETTING STANDARDS
In any audit programme, the first stage consists of setting standards. This can often be difficult. For instance, while it is relatively straightforward to estimate desirable turnaround times, it can be difficult to assess the percentage of cases in which this "standard" ought to be achieved. For most activities, the laboratory standard operating procedures were used as a standard. When a standard is not available, estimates of achievable performance are made by consensus among the members of the audit steering group.
OBSERVING PRACTICE
A regular rolling programme ofaudit was drawn up, each laboratory section or "bench" being examined in turn. Meetings were held on a monthly basis during academic term time. Most specimen types were audited on at least one occasion.
It was decided to measure practice using random samples of laboratory specimens submitted to each bench. A questionnaire was designed for the purpose (see the appendix). This was designed around the work flow and practices of the bacteriology section at Central Middlesex Public Health Laboratory. The precise contents of the questionnaire could be amended to take into account the practices of individual laboratories. In order to maximise objectivity and to facilitate data processing, questions were set in a way which required a numerical or yes/no response. This enabled the questionnaire to be completed by any member ofthe laboratory staff. In addition, an amended version of the questionnaire was prepared for the virology section. This was because a large proportion of requests for virological investigations are derived from other hospital microbiology departments, and the laboratory methodology of serological tests is fundamentally different from bacteriological investigations.
Preparations for each audit session were led by a member ofthe audit steering group, usually a senior registrar, in conjunction with MLSOs (usually two or three at each session, usually grade 1 or 2). For most audit sessions, 100 requests for the specimen type to be audited were examined. These were selected randomly from recent requests on the pathology computer system using a purpose written program. As it was felt that positive samples would be more likely to give rise to problems, the selection system was weighted in favour of "positives" to give 50 each of positive and negative reports.
The questionnaires were completed, and the results entered into an integrated spreadsheet/ database computer package (Lotus Symphony 2.2). Tabulated summaries of the findings were prepared.
ASSESSING PERFORMANCE
The results were presented at the audit session. All members of staff were expected to attend. The findings were discussed where the measured performance was reviewed and an explanation for any deficiencies sought. If it was felt that suboptimal performance was due to a deficiency in the laboratory methods, these would be reviewed at the earliest opportunity. If, on the other hand, any deficiencies were considered to be "human error", then the possibility of introducing checks or fail safe methods was investigated.
CLOSING THE CIRCLE
The objective of audit is to improve the quality of laboratory work. Therefore, revisiting previously examined areas of activity is an integral part of the audit cycle. This was done by reauditing specimen types or particular activities, for example clerical aspects of laboratory work.
Outcome of first 18 months of audit programme During this period, substantial improvements were seen in several laboratory activities, including the internal documentation of laboratory processing, clerical error rates, and turn around times.
The audit programme has been very well accepted by all levels of staff. Attendance at audit meetings has been uniformly high. It has led to a greater ownership of work, and staff have been gratified to see improvements in scores.
More recently, a multidisciplinary approach to audit has been tried. Whenever the audit topic concerned a specific clinical specialty, members of the relevant team would be invited to attend and contribute to the sessions. This was piloted successfully in a syphilis serology audit session, when physicians and nurses from the genito-urinary clinic were asked to give the consumer's opinion of the service offered.
The process audit described was set up around the custom and practice at Central Middlesex Public Health Laboratory. However, it could be easily amended to suit local practice in any laboratory.
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